A number of antibiotics, most of which specifically inhibit protein synthesis by interacting with the 50S ribosome subunit, were used to study polysome metabolism in vivo. The antibiotics affected polysomes in two ways: (i) by allowing extensive breakdown of polysomes, or (ii) by stabilizing polysomes, even in the presence of the antibiotics of the first group. The results indicate that the effect of these antibiotics on polysome stability in vivo can, in many cases, be correlated to their in vitro mode of action.
A number of antibiotics, most of which specifically inhibit protein synthesis by interacting with the 50S ribosome subunit, were used to study polysome metabolism in vivo. The antibiotics affected polysomes in two ways: (i) by allowing extensive breakdown of polysomes, or (ii) by stabilizing polysomes, even in the presence of the antibiotics of the first group. The results indicate that the effect of these antibiotics on polysome stability in vivo can, in many cases, be correlated to their in vitro mode of action.
A number of antibiotics have been isolated which specifically inhibit protein synthesis in Escherichia coli by interacting with the 50S ribosome subunit (22) . Although a great deal of work has been reported on the effects of these antibiotics in cell-free extracts, much less information is available concerning the in vivo action of these drugs. Antibiotics whose in vitro action is known can be useful in studying reactions occurring during protein synthesis in vivo (4; E. Cundliffe, Symp. on Inhibitors of Protein Synthesis and Membrane Function, Granada, Spain, in press). However, since E. coli is naturally resistant to most macrolide, streptogramin A, and lincomycin antibiotics, little work has been done to characterize the effect of these drugs on in vivo reactions occurring in this organism. The recent isolation of strains of E. coli sensitive to many inhibitors (7) has facilitated the present work on the effect of antibiotics on the metabolism of intact cells.
MATERIALS AND METHODS Bacterial strains, media, and growth conditions. Two independent isolates, strains HO1I and H135, that were sensitive to synergistin A (PA114 A) were derived from the resistant parent W1895 (7) . All strains require methionine for growth.
The bacteria were grown either in a mineral salts medium (5) Mass. The details of the method were described previously (2).
Preparation and analysis of polysomes. The method used has been described previously (8) . Extraction of polysomes from cells was accomplished by the lysozyme-ethylenediaminetetraacetate method described by Flessel et al. (10) . Briefly, by this method the content of 14C-uracil incorporated into stable ribosome components is determined in extracts analyzed on sucrose density gradients. By this method, the distribution of ribosomes in polysomes and of 70S ribosomes and 50S and 30S subunits can be very precisely determined.
Chemicals Effect of antitiotics on polysome content. We previously showed that E. coli strains H101 and H135 had different spectra of drug sensitivity (7) . H101, although specifically selected for its sensitivity to SYN, is at the same time sensitive to AMI, ERY, OLE, SPI, TYL, LEU, CAR, CLI, RIF, and soveral other drugs and compounds of no interest in the present study. H135, on the other hand, is in addition sensitive to FUS and PM.
The effect of the antibiotics on polysome stability in these strains was studied. In all of these experiments, the drug was added to growing cells, and the cultures were incubated with shaking for an additional 15 min. Then the polysome content was determined as described in Materials and Methods. Figure 2 shows typical polysome profiles obtained from growing cells and from SYN-inhibited cells. Tables 1 and 2 summarize the data obtained for all of the antibiotics studied with strains HIOI and H135, respectively. On the basis of their actions, the drugs can be placed into two categories. In the first are those that allow extensive degradation of polysomes: SYN (VER), SPI, TYL, LEU, CAR, PM, and RIF (however, as will be shown later, SYN and RIF allow normal degradation, whereas PM promotes rapid-degradation). The The effect of CM, FUS, and AMI on polysome stability in the presence of SYN, was studied. Table 3 shows the effect of CM, and (18; in press) . As yet no coherent comparisons are possible, although further work will probably result in some consistent patterns of inhibition among subgroups of macrolides.
The present investigation shows that one can use the method described in this paper to investigate the action of antibiotics in intact cells of E. coli. In this work and the work described in the next communication in this series, I have given some examples of the potential use of this system, but my application of the assay has by no means been exhausted.
Using drug sensitive organisms, I have been able to study the effect of CM, FUS, and AMI on the breakdown of polysomes induced by the following three different drugs which work in three different ways. (i) PM, which inhibits protein synthesis by forming a peptide linkage with the growing peptide chain (17) , causes a rapid breakdown of polysomes (9, 19) . The PM reaction, in vitro, has been used as a model for peptide bond formation (11, 14, 16, 20 (13) and can be used to study the loss of intracellular polysomes as a consequence of normal decay of messenger RNA.
AMI inhibits the breakdown of polysomes induced by all three drugs, a finding consistent with its inhibition of peptide bond formation (see results in accompanying paper). CM inhibits the breakdown of polysomes induced by PM (see also 9) and SYN, which is also consistent with its action on peptide bond formation. FUS, on the other hand, inhibits the decay of polysomes only in the presence of SYN and not in the presence of PM. This indicates, consistent with in vitro results, that although FUS can inhibit translocation (21) it cannot inhibit peptide bond formation between PM and peptidyl transfer RNA located on the appropriate ribosomal site (see also 15, and Cundliffe, in press). Thus, I have been able to study the in vivo action of a number of antibiotics in E. coli and to correlate these findings with their in vitro effects. It is obvious that, by using this system and by a judicious selection of antibiotics, these findings can be greatly extended.
